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F. C. BAUER 
TH E  N E E D  f o r  a  m e t h o d  o f  t e s t i n g  a n d  m a p p i n g  s o i l s  f o r  
.  a c i d i t y  t h a t  a  f a r m e r  c o u l d  u s e ,  h a s  b e e n  e v i d e n t  f o r  s e v e r a l  
y e a r s .  T h e  p l a n  d e s c r i b e d  i n  t h i s  c i r c u l a r  h a s  b e e n  d e s i g n e d  t o  
m e e t  s u c h  a  n e e d .  I t  h a s  b e e n  u s e d  b y  m a n y  h u n d r e d s  o f  I l l i n o i s  f a r m ­
e r s ,  w h o  h a v e  f o u n d  i t  b o t h  s i m p l e  a n d  p r a c t i c a l  a n d  t h e  m e a n s  o f  
s a v i n g  m a n y  t o n s  o f  l i m e s t o n e  a n d  m a n y  b u s h e l s  o f  c l o v e r  s e e d .  
A c c o r d i n g  t o  t h i s  p l a n ,  2 3  s u r f a c e  s a m p l e s ,  5  s u b s u r f a c e ,  a n d  5  
s u b s o i l  s a m p l e s  a r e  c o l l e c t e d  f r o m  d e f i n i t e  p o i n t s  i n  a  4 0 - a c r e  f i e l d .  
T h e s e  a r e  t e s t e d  b y  m e a n s  o f  t h e  p o t a s s i u m  t h i o c y a n a t e  m e t h o d ,  a n d  
t h e  r e s u l t  r e c o r d e d  o n  a  m a p  s h e e t .  T h e  c o m p l e t e d  m a p  s h o w s  w h e r e  
l i m e s t o n e  i s  n e e d e d  a n d  a p p r o x i m a t e l y  h o w  m u c h  s h o u l d  b e  a p p l i e d  
t o  t h e  a c r e .  
T h i s  c i r c u l a r ,  t o g e t h e r  w i t h  t h e  b l a n k  m a p  f o r m s  ( w h i c h  c a n  b e  
o b t a i n e d  f r e e  o f  c h a r g e  b y  a d d r e s s i n g  t h e  A g r o n o m y  D e p a r t m e n t ,  
U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a ) ,  g i v e s  c o m p l e t e  d i r e c t i o n s  f o r  m a k i n g  
t h e  t e s t .  T h e  m a t e r i a l s  a n d  e q u i p m e n t  a r e  e a s i l y  o b t a i n e d ,  a s  d e s c r i b e d  
o n  p a g e s  6  a n d  7 .  B e l o w  i s  a  c o l o r  c h a r t ,  r e f e r r e d  t o  o n  p a g e  1 0 ,  
w h i c h  i s  t h e  n e c e s s a r y  g u i d e  f o r  r e a d i n g  t h e  t e s t s .  
C o l o r  C h a r t  f o r  R e a d i n g  A c i d i t y  T e s t  

I - N 0  a c i d i t y .  N o  l i m e s t o n e  n e e d e d .  

2 - S l i g h t l y  a c i d .  N e e d s  2  t o n s  o f  l i m e s t o n e  t o  a c r e .  

3 - M e d i u m  a c i d .  N e e d s  3  t o n s  o f  l i m e s t o n e  t o  a c r e .  

4 - S t r o n g l y  a c i d .  N e e d s  4  t o n s  o f  l i m e s t o n e  t o  a c r e .  

U r b a n a ,  I l l i n o i s  
A u g u s t ,  1 9 2 9  
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Test Your Soil For Acidity 
Systematic Testing Saves Clover Seed and Limestone 
By C. M. LINSLEY, Assistant Chief in Soils Extension and 
F. C. BAUER, Chief, Soil Experiment Fields 
Failure to test their soils for acidity is costing Illinois farmers 
many thousands of dollars every year in both clover seed and lime­
stone. l\1any farmers sow at least 40 acres of red clover or sweet 
clover each year on land that is too acid to grow these crops suc­
cessfully. This is an expensive practice. It means throwing away 
fifty to one hundred dollars in seed each year for every 40 acres 
seeded. If this money had been used to buy limestone, many farmers 
by this time would have all the acid land on their farms limed. A 
systematic test of the soil, which any farmer can make, will indicate 
where limestone will be needed in order to grow clovers successfully. 
Not All Soils Need Limestone 
Farmers who apply limestone without first testing their soil to 
determine whether or not limestone is needed and, if it is needed, 
how much is required to the acre to correct this acidity, are taking 
up their liming program blindly. Some will be throwing away high­
priced clover seed by their failure to apply sufficient limestone, others 
will be wasting limestone by applying it to land that already con­
tains plenty. Much of the land in Illinois, it is true, is acid, but there 
is nevertheless a large acreage that still contains plenty of limestone 
from the native supply. The soils of this state, often within a single 
field, vary widely in their need for limestone. Areas of sweet soil, 
slightly acid, medium acid, and strongly acid soil may all be present 
in the same field. It is important, therefore, that a systematic and 
detailed test be made of the field so that limestone may be applied 
according to the need for it. 
The experience of a farmer in one of the northern Illinois coun­
ties is typical of many. This man had ordered 120 tons of limestone 
for a 4O-acre field. While the shipment of limestone was on the road, 
he became interested in soil testing thru the farm bureau. When 
he collected samples from the field according to directions, he found 
that only about 60 tons of limestone were needed to correct the 
acidity of the field. This meant a saving of 60 tons of limestone, 
worth $120. Instead of wasting the limestone on land that already 
contained a supply, he had it for use on another field. 
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W h a t  i s  S o i l  A c i d i t y ?  
T h e  w a s t e  o f  c l o v e r  s e e d  i s  o f t e n  d u e  t o  l a c k  o f  a  c l e a r  u n d e r ­
s t a n d i n g  o f  w h a t  s o i l  a c i d i t y  i s .  F o r  a  p r a c t i c a l  w o r k i n g  b a s i s ,  i t  
i s  s u f f i c i e n t  t o  s a y  t h a t  a n  " a c i d "  s o i l  i s  o n e  t h a t  d o e s  n o t  c o n t a i n  
F I G .  I . - H E R E  L I M E S T O N E  H A S  M A D E  T H E  D I F F E R E N C E  B E T W E E N  

A  C R O P  O F  S W E E T  C L O V E R  A N D  N o  C R O P  

L e f t , ·  n o  l i m e s t o n e ;  r i g h t ,  l i m e s t o n e .  S w e e t  c l o v e r  i s  o n e  o f  t h e  m o s t  
s e n s i t i v e  c r o p s  t o  s o i l  a c i d i t y .  T h i s  c r o p  w i l l  n o t  g r o w  o n  a c i d  s o i l s  u n t i l  
l i m e s t o n e  h a s  b e e n  a p p l i e d .  
e n o u g h  l i m e  f o r  t h e  s u c c e s s f u l  g r o w t h  o f  o u r  c o m m o n  l e g u m e s ,  p a r ­
t i c u l a r l y  c l o v e r s  a n d  a l f a l f a .  A  " s w e e t "  s o i l  o n  t h e  o t h e r  h a n d  i s  
o n e  t h a t  d o e s  c o n t a i n  s u f f i c i e n t  l i m e  f o r  t h e  v i g o r o u s  g r o w t h  o f  t h e s e  
c r o p s .  
S o i l s  B e c o m e  A c i d  F r o m  C r o p p i n g  · a n d  L e a c h i n g  
B e c a u s e  s w e e t  c l o v e r  g r o w s  l u x u r i a n t l y  a l o n g  t h e  r o a d s i d e ,  a  
f a r m e r  o f t e n  c o n c l u d e s  t h a t  i t  s h o u l d  g r o w  i n  t h e  f i e l d  a c r o s s  t h e  
f e n c e .  A c c o r d i n g l y ,  h e  m a y  s e e d  s w e e t  c l o v e r  y e a r  a f t e r  y e a r  i n  a  
f i e l d  t h a t  i s  t o o  a c i d  t o  g r o w  t h i s  c r o p  s u c c e s s f u l l y  a n d  w o n d e r  w h y  
h e  n e v e r  g e t s  a  s t a n d .  A  t e s t  o f  t h e  r o a d s i d e  s o i l  w h e r e  t h e s e  p a t c h e s  
o f  s w e e t  c l o v e r  a r e  f o u n d  w i l l  a l m o s t  i n v a r i a b l y  s h o w  t h a t  i t  i s  s w e e t ,  
e v e n  t h o  t h e  s o i l  i n  t h e  c u l t i v a t e d  f i e l d  m a y  t e s t  d i s t i n c t l y  a c i d .  
T h e  r e a s o n  f o r  t h e  a b o v e  d i f f e r e n c e  i s  t h a t  l i m e  h a s  b e e n  r e m o v e d  
m o r e  r a p i d l y  f r o m  t h e  c u l t i v a t e d  f i e l d  t h a n  f r o m  t h e  s o d  a l o n g  t h e  
r o a d s i d e .  T h e  c r o p s  h a r v e s t e d  d u r i n g  f i f t y  t o  s e v e n t y - f i v e  y e a r s  o f  
f a r m i n g  a n d  t h e  m o r e  r a p i d  l e a c h i n g  i n  t h e  c u l t i v a t e d  f i e l d  h a v e  
r e d u c e d  t h e  l i m e  s u p p l y .  T h e  l i m e  r e m o v e d  i n  c r o p s ,  h o w e v e r ,  p r o b ­
a b l y  a c c o u n t s  f o r  o n l y  a  s m a l l  p a r t  o f  t h e  t o t a l  l o s s ;  t h e  g r e a t e r  l o s s '  
h a s  r e s u l t e d  f r o m  l e a c h i n g .  R a i n s  s e e p i n g  d o w n  t h r u  t h e  s o i l  d i s ­
s o l v e  a  l a r g e  a m o u n t  o f  t h e  l i m e  i n  t h e  s o i l ,  a n d  i t  i s  t h e n  c a r r i e d  
a w a y  i n  t h e  d r a i n a g e  w a t e r .  A s  m u c h  a s  5 0 0  p o u n d s ,  i t  h a s  b e e n  
e s t i m a t e d ,  m a y  b e  l e a c h e d  f r o m  a n  a c r e  o f  c u l t i v a t e d  l a n d  e a c h  y e a r .  
T h e  l i m e  u n d e r  s o d  d i s s o l v e s  m u c h  l e s s  r a p i d l y  a n d  h e n c e  t h e  l o s s  i s  
n o t  s o  g r e a t .  
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Sweet Clover More Sensitive to Acid Soil Than Red Clover
Land that will grow a fair crop of red clover during favorableyears, it has been assumed, should also grow sweet clover. This is
not a sound assumption, for sweet clover is much more sensitive to
soil acidity than is red clover. Altho red clover often grows fairly
well on soils that are slightly to medium acid, especially if the soil isfertile and the season favorable, sweet clover will seldom grow on
soils that are even slightly acid. 
Soil, Not Unfavorable Seasons, Usual Cause of Clover Failures
Unfavorable weather is often blamed for clover failures. The re­
mark is frequently heard, "It is not the soil but the .unfavorable
seasons that cause my clover failures. The clover always comes up
a good stand but it burns out during the hot, dry spell after harvest
or freezes out during the winter."
Altho weather conditions have much to do with the failure of the
clover crop, the condition of the soil is more often the direct cause of 
FIG. 2.-EFFECT OF SOIL TREATMENT ON RED CLOVER
A fair stand of red clover is often secured on acid soils whenthe season is favorable, but the crop usually is light. The heavy
crop at the right was grown on the same soil and under the same
weather conditions as that on the left, but soil treatment, includ­ing limestone, was applied. 
failure. It is not unusual to see a field of clover killed by hot, dry
weather while another field across the road will come thru these samehardships in good condition. The difference in soil conditions will often
explain why the clover holds on one field and not on the other. Onefield is "sweet"-in other words, contains plenty of lime-while the
other field is "acid." The acid soil does not produce a strong, vigorousplant, and such plants are less able to withstand the hardships of un­favorable weather. 
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H o w  I s  a  F a r m e r  t o  K n o w  W h e t h e r  H i s  L a f i d  

N e e d s  L i m e s t o n e ?  

I t  i s  p o s s i b l e ,  o f  c o u r s e ,  t o  t e s t  s o i l s  f o r  a c i d i t y  b y  s o w i n g  s w e e t  
c l o v e r .  G r o w t h  o r  l a c k  o f  g r o w t h  w i l l  i n d i c a t e  w h e r e  t h e  s o i l  i s  s w e e t  
a n d  w h e r e  a c i d ,  f o r  s w e e t  c l o v e r  s e l d o m  w i l l  g r o w  o n  a  s o i l  t h a t  i s  a c i d .  
T h i s ,  h o w e v e r ,  i s  a n  e x p e n s i v e  k i n d  o f  t e s t .  
F o r t u n a t e l y  t h e r e  i s  a  s i m p l e  a n d  i n e x p e n s i v e  m e t h o d  f o r  d e t e r ­
m i n i n g  w h e t h e r  o r  n o t  a  s o i l  i s  a c i d  a n d ,  c o n s e q u e n t l y ,  w h e t h e r  o r  n o t  
i t  n e e d s  l i m e s t o n e .  T h i s  i s  k n o w n  a s  t h e  C o m b e r ,  o r  p o t a s s i u m  t h i o ­
c y a n a t e ,  t e s t .  T h e  m a t e r i a l  u s e d  i n  m a k i n g  t h e  t e s t  i s  a  s o l u t i o n  o f  
p o t a s s i u m  t h i o c y a n a t e  i n  a l c o h o l ,  o r  s o m e  o t h e r  s u i t a b l e  s o l v e n t .  A  
4 - p e r c e n t  s o l u t i o n  o f  p o t a s s i u m  t h i o c y a n a t e  i n  a l c o h o l - 4  g r a m s  o f  
p o t a s s i u m  t h i o c y a n a t e  i n  1 0 0  c u b i c  c e n t i m e t e r s  o f  9 S - p e r c e n t  a l c o h o P ­
i s  s a t i s f a c t o r y .  
T h e  t e s t  i s  m a d e  b y  p l a c i n g  a  s m a l l  a m o u n t  o f  s o i l  i n  a  t e s t  t u b e  
o r  s m a l l  g l a s s  v i a l  a n d  a d d i n g  s o m e  o f  t h e  t e s t i n g  s o l u t i o n .  T h e  s o i l  
a n d  t e s t i n g  s o l u t i o n  a r e  t h e n  t h o r o l y  m i x e d  b y  s h a k i n g .  A f t e r  a l l o w i n g  
t h e  s o i l  t o  s e t t l e ,  t h e  c o l o r  o f  t h e  s o l u t i o n  i n d i c a t e s  w h e t h e r  o r  n o t  
t h e  s o i l  i s  a c i d .  I f  t h e  s o l u t i o n  r e m a i n s  c o l o r l e s s ,  t h e  s o i l  i s  " s w e e t , "  
i n  o t h e r  w o r d s ,  i t  a l r e a d y  c o n t a i n s  p l e n t y  o f  l i m e s t o n e .  I f  t h e  s o l u t i o n  
t u r n s  r e d ,  t h e  s o i l  i s  a c i d  a n d  t h e  d e g r e e  o f  a c i d i t y  i s  i n d i c a t e d  a p ­
p r o x i m a t e l y  b y  t h e  d e g r e e  o f  r e d n e s s .  
E q u i p m e n t  f o r  M a k i n g  T e s t  
T h e  f o l l o w i n g  e q u i p m e n t  i s  u s e d  i n  c a r r y i n g  o u t  t h e  a b o v e  t e s t :  
1 .  A  b o t t l e  o f  t e s t i n g  s o l u t i o n .  
2 .  A  s e t  o f  v i a l s  o r  b o t t l e s  o f  1 - o r  2 - d r a m  c a p a c i t y  a n d  c o r k s .  
T h i r t y - t h r e e  o f  t h e s e  b o t t l e s  a r e  n e c e s s a r y  f o r  m a k i n g  t h e  t e s t  i n  a  4 0 ­
a c r e  f i e l d .  T h e s e  b o t t l e s  c a n  u s u a l l y  b e  p u r c h a s e d  t h r u  a  l o c a l  d r u g  
s t o r e  ( F i g .  3 ) .  
3 .  A  r a c k  f o r  h o l d i n g  b o t t l e s .  A  c o n v e n i e n t  r a c k  '  c a n  b e  m a d e  
f r o m  a  s t i c k  o f  w o o d  m e a s u r i n g  a b o u t  1  b y  1  Y 2  b y  3 4  i n c h e s .  B o r e  
p a r t  w a y  t h r u  t h e  s t i c k  3 3  h o l e s  o n  i n c h  c e n t e r s .  M a k e  h o l e s  o f  s u c h  
a  s i z e  t h a t  t h e  b o t t l e s  w i l l  f i t  t h e m  s n u g l y .  A  t h i n  s t r i p  o f  w o o d  o f  
t h e  s a m e  l e n g t h  a n d  w i d t h  a s  t h e  r a c k  c a n  b e  u s e d  t o  h o l d  t h e  b o t t l e s  
i n  p l a c e  w h i l e  s h a k i n g  t h e m .  
4 .  E n v e l o p e s  o r  s m a l l  p a p e r  s a c k s  f o r  c o l l e c t i n g  s a m p l e s .  T h e s e  m a y  
b e  f o u n d  m o r e  c o n v e n i e n t  t h a n  b o t t l e s  f o r  t h i s  p u r p o s e .  T h e  a d ­
l S i n c e  u n d e n a t u r e d  a l c o h o l  i s  d i f f i c u l t  t o  o b t a i n ,  s o m e  o f  t h e  d e n a t u r e d  
a l c o h o l s  h a v e  b e e n  t e s t e d  f o r  m a k i n g  t h i s  s o l u t i o n .  C o m p l e t e l y  d e n a t u r e d  
a l c o h o l  m a d e  o v e r  U .  S .  f o r m u l a  N o .  1  a n d  N o .  4  h a s  b e e n  f o u n d  s a t i s f a c ­
t o r y .  F o r  t h e  i n f o r m a t i o n  o f  t h e  r e a d e r  i t  m a y  b e  s t a t e d  t h a t  a  s a t i s f a c t o r y  
s o l u t i o n  r e a d y  f o r  u s e  m a y  n o w  b e  p u r c h a s e d  c o m m e r c i a l l y .  S o  f a r  a s  i s  k n o w n  
t h e  o n l y  s o u r c e  o f  s u c h  a  s o l u t i o n  i n  I l l i n o i s  i s  t h e  U r b a n a  L a b o r a t o r i e s ,  
U r b a n a ,  I l l i n o i s .  I t  i s  m a n u f a c t u r e d  u n d e r  t h e  t r a d e  n a m e  o f  " R i c h o r p o o r . "  
7 TEST YOUR SOIL FOR ACIDITY 
vantage in envelopes is that the samples will dry more thoroly in them 
than in the bottles if the samples happen to be frozen or wet when col­
lected. However, the bottles will usually be found satisfactory. 
Number of Samples to Collect 
Twenty-three surface samples collected from a 4O-acre field ac­
cording to the systematic plan described below and 5 subsurface and 
5 subsoil samples should locate the areas of sweet and acid soil fairly 
FIG. 3.-EQUIPMENT FOR MAKI G SYSTEMATIC TEST OF SOIL FOR ACIDITY 
Thirty-three small bottles are necessary in making the systematic test of a 
40-acre field. A rack for holding the bottles will keep the samples in order. A 
thin strip of wood can be used over the tops of the bottles to hold them in place 
while shaking. Envelopes or small paper sacks are convenient for collecting 
samples, or the rack of bottles may be taken to the field and the soil samples 
placed in them as they are collected. 
accurately. One or two samples will not usually give accurate infor­
mation; in fact, they may often be misleading because of wide varia­
tions within a field. 
How the acidity may vary in a 40-acre field of the corn belt is 
shown in Fig. 10. If only one sample had been collected from this 
field, it might have been taken from the sweet soil, in which case it 
would have been assumed that the entire field was sweet and did not 
need limestone. On the other hand, a sample from the strongly acid 
area would have indicated that the entire field needed 4 tons of lime­
stone to the acre. Systematic testing prevents these mistakes. 
Points at Which Samples Should Be Collected 
The points on a 40-acre field from which the samples should be 
collected are indicated in Fig. 4. Envelopes or testing bottles marked 
"surface" and numbered from I to 23 should be taken to the field 
for use as containers for the surface samples. In the same manner 
a set of containers marked "subsurface" and numbered from 1 to 5, 
and a set marked "subsoil" and numbered from 1 to 5, should be pre­
pared for collecting the samples from the lower depths. 
In taking samples, follow the lines in the direction indicated by the 
arrows on the soil sampling diagram. The numbers along the lines 
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i n d i c a t e  t h e  n u m b e r  o f  3 - f o o t  p a c e s  t o  t a k e  i n  l o c a t i n g  t h e  p o i n t s  w h e r e  
t h e  s o i l  s a m p l e s  a r e  t o  b e  c o l l e c t e d .  
T o  c o l l e c t "  s a m p l e s ,  s t a r t  i n  t h e  n o r t h w e s t  c o r n e r  o f  t h e  f i e l d .  L o c a t e  
t h e  f i r s t  p o i n t  b y  w a l k i n g  8  r o d s  ( o r  4 4  t h r e e - f o o t  p a c e s )  e a s t  a n d  
a n  e q u a l  d i s t a n c e  s o u t h .  A t  t h i s  p o i n t  t a k e  s a m p l e  n u m b e r  1  o f  t h e  
s u r f a c e  a n d  p l a c e  i n  t h e  c o n t a i n e r  m a r k e d  n u m b e r  1 .  W a l k  s o u t h  4 4  
m o r e  p a c e s  t o  l o c a t e  t h e  p o i n t  w h e r e  s u b s u r f a c e  a n d  s u b s o i l  s a m p l e  
n u m b e r  1  i s  t o  b e  c o l l e c t e d .  C o n t i n u e  s a m p l i n g  a r o u n d  t h e  f i e l d ,  f o l ­
l o w i n g  t h e  l i n e s  i n d i c a t e d  i n  t h e  d i a g r a m  a n d  p l a c i n g  e a c h  s a m p l e  i n  
t h e  p r o p e r l y  m a r k e d  e n v e l o p e .  
B e  s u r e  t h e  s a m p l e s  a r e  c o l l e c t e d  a p p r o x i m a t e l y  a t  t h e  p o i n t s  i n d i ­
c a t e d  i n  o r d e r  t h a t  t h e  m a p  t o  b e  m a d e  f r o m  t h e  d i a g r a m  w i l l  r e p r e s e n t  
t h e  t r u e  c o n d i t i o n  o f  t h e  f i e l d .  
C o l l e c t i n g  t h e  S a m p l e s  
I n  t a k i n g  s a m p l e s  t h e  f o l l o w i n g  d e t a i l s  s h o u l d  b e  o b s e r v e d :  
1 .  C o l l e c t  a b o u t  1  t a b l e s p o o n f u l  o f  s o i l  i f  t h e  s a m p l e s  a r e  c o l l e c t e d  
i n  e n v e l o p e s  o r  i n  s m a l l  p a p e r  s a c k s .  I f  c o l l e c t e d  i n  t h e  t e s t i n g  b o t t l e s ,  
f i l l  t h e  b o t t l e s  f u l l .  
2 .  T a k e  t h e  s u r f a c e  s a m p l e s  f r o m  a  d e p t h  o f  1  t o  2  i n c h e s  u s i n g  a  
k n i f e  i f  t h e  s o i l  i s  n o t  l o o s e .  
3 .  T a k e  t h e  s u b s u r f a c e  s a m p l e s  f r o m  a  d e p t h  o f  1 2  i n c h e s .  
4 .  T a k e  t h e  s u b s o i l  s a m p l e s  f r o m  a  d e p t h  o f  2 0  i n c h e s .  A  s o i l  
a u g e r ,  p o s t - h o l e  d i g g e r ,  o r  s p a d e  c a n  b e  u s e d  f o r  t a k i n g  s u b s o i l  
s a m p l e s .  
5 .  B e  c a r e f u l  t o  h a v e  e a c h  s a m p l e  r e p r e s e n t a t i v e  o f  t h e  d e p t h  a t  
w h i c h  i t  i s  t a k e n  a n d  f r e e  f r o m  a  m i x t u r e  o f  s o i l  l y i n g  a b o v e .  I f  a  
s p a d e  i s  u s e d ,  t h i s  m a y  b e s t  b e  d o n e  b y  d i g g i n g  a  h o l e ,  o n e  s i d e  o f  
w h i c h  i s  v e r t i c a l .  A  t h i n  s l i c e  m a y  b e  c u t  f r o m  t h e  v e r t i c a l  s i d e  o f  
t h e  h o l e  a n d  t h e  s a m p l e s  t a k e n  f r o m  i t .  
6 .  S e e  t h a t  t h e  s a m p l e s  a r e  d r y  w h e n  t e s t e d .  S o i l  t h a t  i s  i n  g o o d  
w o r k i n g  c o n d i t i o n  c a n  b e  c o n s i d e r e d  d r y  e n o u g h .  I f  s a m p l e s  a r e  c o l ­
l e c t e d  w h e n  w e t  o r  f r o z e n ,  t h e y  s h o u f d  b e  a l l o w e d  t o  b e c o m e  a i r - d r y  
b e f o r e  t e s t i n g .  A n  e x c e s s i v e l y  w e t  s o i l  i n t e r f e r e s  w i t h  t h e  f o r m a t i o n  
o f  t h e  r e d  c o l o r  d e v e l o p e d  b y  a n  a c i d  s o i l ,  a n d  a s  a  r e s u l t  t h e  t e s t  
w i l l  s h o w  l e s s  a c i d i t y  t h a n  i t  w o u l d  i f  t h e  s o i l  w e r e  d r y .  T h e  s a m p l e s  
s h o u l d  n o t  b e  a l l o w e d  t o  b e c o m e  e x c e s s i v e l y  d r y  b y  t o o  l o n g  e x p o s u r e  
t o  t h e  h e a t  o f  s t o v e s ,  f u r n a c e s ,  o r  t h e  s u n .  
M a k i n g  t h e  T e s t  
H a v i n g  c o l l e c t e d  t h e  s a m p l e s ,  p r o c e e d  w i t h  t h e  t e s t  a s  f o l l o w s :  
1 .  F i l l  t e s t i n g  b o t t l e  o n e - t h i r d  f u l l  o f  s o i l .  
2 .  P l a c e  t h e  3 3  s a m p l e s  i n  t h e  r a c k  a n d  a d d  e n o u g h  t e s t i n g  s o l u t i o n  
t o  f i l l  t h e  t e s t i n g  b o t t l e s  a b o u t  t w o - t h i r d s  f u l l .  I t  i s  i m p o r t a n t  t o  h a v e  
e q u a l  v o l u m e s  o f  s o i l  a n d  s o l u t i o n .  
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3. Place corks in bottles.
4. Hold strip of wood over corks of bottles to keep bottles in place,
and shake them thoroly.
5. Allow samples to stand for ten minutes. 
Cl Take one surface sample. 0 Take one subsurface and one subsoil sample. 
FIG. 4.-S0IL SAMPLING DIAGRAM FOR 40-AcRE FIELD
In taking samples, follow the lines in the direction of the
arrows. The larger numbers along the lines indicate the number
of 3-foot paces to take in locating the points where the samples
are to be collected. The numbers in squares indicate where the23 surface samples are taken, and the numbers in circles wherethe 5 subsurface and subsoil samples should be taken. 
Recording the Results 
1. Read and record the results for each surface sample on a dia­gram similar to Fig. 8, using the following symbols:






- for strongly acid 

1 0  
C I R C U L A R  N o .  3 4 6  
T h e  c o l o r  c h a r t  o n  p a g e  2  o f  t h i s  c i r c u l a r ,  
w i l l  b e  o f  a s s i s t a n c e  i n  r e a d i n g  t h e  r e s u l t s .  
2 .  R e c o r d  r e s u l t s  o f  s u b s u r f a c e  a n d  
s u b s o i l  t e s t s  a s  s h o w n  i n  F i g .  8 .  
3 .  I f  s u b s u r f a c e  a n d  s u b s o i l  s a m p l e s  
d o  	 n o t  s h o w  a c i d i t y ,  t h e y  m a y  b e  t e s t e d  
f o r  c a r b o n a t e s  
( l i m e s t o n e )  w i t h  
h y d r o c h l o r i c  a c i d  
a n d  t h e  r e s  u l t s  
r e c o r d e d  i n  t h e  
b l a n k  s p a c e s  p r o -
F I G .  5 . - C O L L E C T I N G  

S A M P L E S  

I f  t h e  e n v e l o p e s  o r  

p a p e r  s a c k s  a r e  u s e d ,  1  

t a b l e s p o o n f u l  o f  s o i l  

s h o u l d  b e  c o l l e c t e d .  I f  

t e s t i n g  b o t t l e s  a r e  u s e d ,  

t h e  b o t t l e s  s h o u l d  b e  

F I G .  6 . - A D D I N G
f i l l e d  f u l l .  S u r f a c e  s a m ­ 

S O L U T I O N 

p l e s  s h o u l d  b e  c o l l e c t e d  

f r o m  a  d e p t h  o f  - 1  t o  2  
W h e n  m a k i n g  t h e  

i n c h e s ,  s u b s u r f a c e  s a m ­
t e s t  t h e  b o t t l e s  

p l e s  f r o m  a  d e p t h  o f  1 2  
s h o u l d  b e  f i l l e d  o n e ­ 

i n c h e s ,  a n d  s u b s o i l  s a m ­
t h i r d  f u l l  o f  s o i l  

p l e s  f r o m  2 0  i n c h e s .  
a n d  e n o u g h  t e s t i n g  

s o l u t i o n  a d d e d  t o  f i l l  
F I G .  7 . - l I A K I N G  T H E  T E S T
t h e  b o t t l e s  t w o ­
T h e  s o i l  a n d  s o l u t i o n
v i d e d  a t  t h e  b o t t o m  o f  
t h i r d s  f u l l .  I  t  i s  
i m p o r t a n t  t o  h a v e  
s h o u l d  b e  m i x e d  b y  s h a k ­
t h e  m a p  d i a g r a m .  I f  
e q u a  l  v o l u m e s  o f  
i n g  t h e  b o t t l e s  v i g o r o u s l y
c a r b o n a t e s  a r e  p r e s e n t ,  
s o i l  a n d  s o l u t i o n .  
f o r  2  o r  3  m i n u t e s .  T h e  
b u b b l i n g  o r  e f f e r v e s ­
s a m p l e s  s h o u l d  t h e n  b e  
c e n c e  w i l l  t a k e  p l a c e .  
a l l o w e d  t o  s t a n d  f o r  1 0  
m i n u t e s ,  a f t e r  w h i c h  t h e y
C A U T I O N :  D o  n o t  	 h a n d l e  h y d r o ­
s h o u l d  b e  r e a d .
c h l o r i c  a c i d  o r  m a k e  a n y  t e s t s  w i t h  i t  
u n t i l  a l l  s a m p l e s  h a v e  f i r s t  b e e n  t e s t e d  
f o r  a c i d i t y  w i t h  p o t a s s i u m  t h i o c y a n a t e  s o l u t i o n .  C o n t a m i n a t i o n  w i t h  
t h e  a c i d  m a y  g i v e  a n  a c i d  r e a c t i o n  t o  s o i l  s a m p l e s  t h a t  m i g h t  n o t  o t h e r ­
w i s e  b e  a c i d .  
4 .  M a k e  a  s o i l  a c i d i t y  m a p  f o r  t h e  s u r f a c e  s a m p l e s .  T r a c e  i n  w i t h  
l e a d  p e n c i l  t h e  a r e a s  o f  e q u a l  a c i d i t y .  T h i s  i s  d o n e  b y  a s s u m i n g  t h a t  
t h e  g r a d a t i o n  i s  u n i f o r m  f r o m  o n e  a r e a  t o  a n o t h e r .  T h u s  a  n e u t r a l  
a r e a  c a n n o t  b e  a d j a c e n t  t o  a n  a r e a  o f  s t r o n g  a c i d i t y .  L i n e s  r e p r e s e n t ­
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ing slight and medium areas of acidity should be placed between neutral
areas and areas of strong acidity. In drawing these lines, therefore,
no one line should meet or touch another line. The map will be moreinteresting and better understood if the different areas are colored with
various shades of red, which can be easily done with a red pencil.The various steps in making an acidity map are illustrated in Figs.8 to 10, pages 12 to 14. 
Completed Map Shows Where and How Much

Limestone Is Needed 

The field map, developed from the tests described above, will show
where the acid areas are located and the intensity of the acidity. Thisinformation will be useful both in choosing the legumes to be grown
and in determining the amounts of limestone needed to grow suchlegumes as sweet clover. The following table indicates what can bedone with the various areas, assuming that the subsurface and sub­
soil are not acid. Note modifications with respect to limestone appli­
cations that are necessary when. these strata contain limestone or are
acid. 
Degree of acidity Possibilities of cropping 'Without Tons of limestonein surface soil the use of lime needed per acreSweet ............ \Vill grow alfalfa and sweet clover .... . , 0
Slight . .. . ... . .... Will grow red clover, alsike, soybeans,

etc., but only poor alfalfa and probably

no sweet clover ....................... . 2
Medium . ......... May grow alsike, soybeans, etc., but will

probably not grow a good crop of red

clover ....... " ........................ . 3
Strong ........... Will not produce good crops of any of

the commonly grown legumes .......... . 4 

1. When only the subsoil is sweet, reduce above amounts ;4.2. When both the subsurface and subsoil are sweet, reduce above amounts lh.3. When the subsurface is medium to strongly acid, add ;4 to above amounts.4. When both the subsurface and subsoil are medium to strongly acid,add t3 to above amounts. 
The above recommendations are made on the basis of the average
agricultural limestone now on the market, which contains considerablefine material. If the stone is of poor quality and somewhat coarse,
more will have to be used. 
How Often Should Limed Field Be Tested? 
Where enough limestone has been applied to correct the acidity,
another application may not be necessary for ten to fifteen years. A
number of fields where limestone was applied from ten to fifteen years
ago still contain enough limestone to grow good crops 0 f sweet clover.However, it would be a good plan to test the field after six years. Ifthe soil tests sweet, then the farmer is assured that limestone is not 
1 2  
C I R C U L A R  N o .  3 4 6  
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F I G .  8  . - F I R S T  S T E P  I N  M A K I N G  A N  A C I D I T Y  M A P  
T h e  r e s u l t s  o f  t h e  t e s t  a r e  r e c o r d e d  b y  m e a n s  o f  s y m b o l s .  T h o s e  f o r  t h e  
s u r f a c e  a r e  p l a c e d  d i r e c t l y  o n  t h e  m a p ,  a n d  t h o s e  f o r  t h e  s u b s 1 J . r f a c e  a n d  s u b s o i l  
a r e  p l a c e d  i n  t h e  b l a n k s  a t  t h e  b o t t o m  o f  t h e  d i a g r a m .  T h e  n u m b e r s  w i t h i n  
c i r c l e s  i n d i c a t e  t h e  f i v e  p o i n t s  o n  t h e  f i e l d  a t  w h i c h  s u b s u r f a c e  a n d  s u b s o i l  
s a m p l e s  w e r e  t a k e n  a n d  t h e  a c i d i t y  a t  e a c h  p o i n t  i s  r e c o r d e d  b y  t h e  c o r r e s p o n d ­
i n g  n u m b e r  i n  t h e  t a b l e  b e l o w  t h e  m a p .  0  m e a n s  n o  a c i d i t y ;  - m e a n s  s l i g h t  
a c i d i t y ;  =  m e a n s  m e d i u m  a c i d i t y ;  a n d  = =  i n d i c a t e s  s t r o n g  a c i d i t y .  
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North 





Subsurface Subsoil Record subsurface and subsoil tests for both acidity and car­
bonates as indicated by sym­
bols or names. 
= = 
= = 
FIG. 9. LINES ARE DRAWN To INDICATE THE AREAS OF ACIDITY 
IN THE SURFACE SOIL 
The change in acidity from one area to another is gradual. A neutral area, 
for example, will never be adjacent to an area of strong acidity. Areas of slight 
and medium acidity will intervene between neutral areas and areas of strong 
acidity. With this point thoroly understood, it will be easy to see that the 
boundary lines of the different areas should be so drawn that no one line will 
meet or touch another at any point on the map. 
1 4  
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F I G .  1 0 . - T H E  C O M P L E T E D  M A P  
T h e  a r e a s  o f  a c i d i t y  i n  t h e  s u r f a c e  s o i l  a r e  c o l o r e d  w i t h  a n  o r d i n a r y  r e d  
p e n c i l .  T h o s e  p o r t i o n s  o f  t h e  f i e l d  l e f t  u n c o l o r e d  a r e  s w e e t  i n  t h i s  s t r a t u m .  
T h e  a r e a  c o l o r e d  w i t h  t h e  l i g h t e s t  s h a d e  o f  r e d  i s  o n l y  s l i g h t l y  a c i d  a n d  n e e d s  
2  t o n s  o f  l i m e s t o n e  t o  t h e  a c r e .  T h e  m e d i u m  r e d  a r e a  i n d i c a t e s  a  1 n e d i u m  a c i d  
s o i l  t h a t  n e e d s  3  t o n s  o f  l i m e s t o n e  t o  t h e  a c r e .  T h e  d a r k  r e d  a r e a  i n d i c a t e s  a  
s o i l  t h a t  i s  s t r o n g l y  a c i d  a n d  t h e r e f o r e  n e e d s  4  t o n s  o f  l i m e s t o n e  t o  t h e  a c r e .  
S i n c e  t h e  s u b s u r f a c e  a n d  s u b s o i l  o f  t h e  m e d i u m  a n d  s t r o n g l y  a c i d  a r e a s  a r e  
m e d i u m  a c i d  ( s e e  s a m p l e s  f r o m  a r e a s  3  a n d  4 ) ,  t h e  l i m e s t o n e  a p p l i c a t i o n s  
s h o u l d  b e  i n c r e a s e d  a c c o r d i n g  t o  t h e  s u g g e s t i o n s  o n  p a g e  1 1 .  




FIG. ll.-A FIELD ON WHICH THE SOIL 
WAS PRACTICALLY ALL ACID 
Altho the systematic test of such a 
field does not mean much saving in 
limestone, it does show how much 
limestone should be applied on the 
areas of various degrees of acidity. 
needed for the present. How­
ever, an acid test on limed land 
does not always mean that more 
limestone is needed. 
The systematic testing of a 
limed field will often show a 
number of acid samples. Altho 
this indicates that the limestone 
is getting low, it does not always 
mean that more limestone is 
needed. Often such a field will 
grow excellent sweet clover. 
This may be accounted for by 
the fact that the limestone has 
not yet become evenly distrib­
uted thru the soil or, if limestone 
has been on for some years, the 
finer particles may have been 
used up, leaving only the coarser 
particles. Each particle of lime­
stone corrects the acidity in a 
thin zone of soil around it. 
Where the limestone has not become evenly distributed, or where the 
particles are few in number, as would be the case when the finer part 
of a limestone application has 
been used up, there will be zones 
of acid soil in between these 
zones of sweet soil surrounding 
each particle. Altho the exten­
sive root system of the clover or 
alfalfa plant may be able to 
reach the sweet soil zones to 
secure enough lime, yet when 
samples are collected, soil may 
be taken from the acid zones be­
tween these particles. Where 
limed land shows a number of 
samples testing acid, the farmer 
can probably decide whether or 
not more limestone is needed by 
watching the clover growth. 
Some Crops Less Sensitive to 
Soil Acidity Than Others 
Sweet clover and alfalfa are 
the most sensitive of any of the 
<::> '0 
· 0 
' 0 .. 0 
" 0 
' 0 " 0 
0 "0 - 0 
' 0 "0 0 
- 0 " 0 
FIG. 12.-A FIELD ON WHICH THE SOIL 
TEST SAVED 90 TONS OF LIMESTONE 
The owner of this 40-acre field had 
planned to apply 3 tons of limestone to 
the acre. The systematic test showed 
that approximately 30 acres were 
sweet. This knowledge meant a sav­
ing of 90 tons of limestone. 
1 6 '  
T E S T  Y O U R  S O I L  F O R  A C I D I T Y  
c o m m o n l y  g r o w n  f a r m  c r o p s  t o  s o i l  a c i d i t y  a n d  s e l d o m  w i l l  g r o w  
s u c c e s s f u l l y  o n  a c i d  s o i l s .  R e d  c l o v e r  w i l l  o f t e n  m a k e  a  f a i r  g r o w t h  
o n  s o i l s  o f  s l i g h t  t o  m e d i u m  a c i d i t y  e s p e c i a l l y  i f  t h e  s o i l  i s  f e r t i l e  
a n d  t h e  s e a s o n  f a v o r a b l e .  A l s i k e  i s  l e s s  s e n s i t i v e  t o  s o i l  a c i d i t y  t h a n  
i s  r e d  c l o v e r  a n d  c o n s e q u e n t l y  c a n  b e  g r o w n  o n  s o i l s  t h a t  a r e  t o o  a c i d  
f o r  r e d  c l o v e r .  C o w  p e a s  a n d  s o y b e a n s  a r e  t h e  l e a s t  s e n s i t i v e  o f  a n y  o f  
t h e  l e g u m e s  c o m m o n l y  g r o w n  i n  t h i s  s t a t e  a n d  w i l l  p r o d u c e  f a i r  c r o p  
o n  m e d i u m  t o  s t r o n g l y  a c i d  s o i l s .  H o w e v e r ,  t h e  y i e l d  o f  t h e s e  s o - c a l l e d  
a c i d - t o l e r a n t  l e g u m e s  a r e  u s u a l l y  i n c r e a s e d  a p p r e c i a b l y  b y  t h e  u s e  o f  
l i m e s t o n e  o n  s o i l s  t h a t  a r e  m e d i u m  t o  s t r o n g l y  a c i d .  
T h e  g r a i n  c r o p s  s u c h  a s  c o r n ,  o a t s ,  w h e a t ,  a n d  b a r l e y  a r e  l i t t l e  
a f f e c t e d  d i r e c t l y  b y  s o i l  a c i d i t y .  T h e  b e n e f i t  t o  g r a i n  c r o p  f r o m  l i m e ­
s t o n e  c o m e s  t h r u  t h e  b e t t e r  l e g u m e  c r o p .  H o w e v e r ,  a p p l i c a t i o n s  o f  
l i m e s t o n e  m a y  i n c r e a s e  c o r n  y i e l d s  b y  r e d u c i n g  s o m e  o f  t h e  c o r n  
d i s e a s e s .  j .  '  
T h i s  t e s t  s h o u l d  n o t  b e  e x p e c t e d  t o  t e l l  p o s i t i v e l y  w h e t h e r  r e d  c l o v e r  
w i l l  o r  w i l l  n o t  g r o w  o n  a  p a r t i c u l a r  s o i l ,  b u t  i t  d o e s  i n d i c a t e  f a i r l y  
a c c u r a t e l y  w h e r e  l i m e s t o n e  c a n  b e  u s e d  a t  a  p r o f i t .  R e d  c l o v e r  c a n  b e  
g r o w n  w i t h  v a r i o u s  d e g r e e s  o f  s u c c e s s  o n  s o i l s  t h a t  t e s t  a c i d  a c c o r d i n g  
t o  t h i s  m e t h o d .  T h e r e  i s  n o  s h a r p  d i v i d i n g  l i n e  b e t w e e n  a  s w e e t  a n d  
a c i d  s o i l  o n  o n e  s i d e  o f  w h i c h  r e d  c l o v e r  w i l l  m a k e  a  m a x i m u m  g r o w t h  
a n d  o n  t h e  o t h e r  s i d e  o f  w h i c h  i t  w i l l  n o t  g r o w .  T h e  s t a n d  a n d  g r o w t h  
w i l l  v a r y  w i t h  t h e  a c i d i t y .  O n  s w e e t  s o i l s  a  m a x i m u m  c r o p  o f  r e d  
c l o v e r  w i l l  b e  p r o d u c e d  p r o v i d i n g  o t h e r  c o n d i t i o n s  a r e  f a v o r a b l e ,  w h i l e  
t h e  s t a n d  a n d  g r o w t h  o n  a c i d  s o i l  w i l l  u s u a l l y  d e c r e a s e  w i t h  t h e  i n ­
c r e a s e  i n  a c i d i t y .  A l t h o  g o o d  s t a n d s  o f  c l o v e r  m a y  b e  o b t a i n e d  o n  
a c i d  s o i l s ,  e s p e c i a l l y  i f  t h e  s e a s o n  i s  f a v o r a b l e ,  i t  u s u a l l y  p a y s  t o  a p p l y  
l i m e s t o n e  b e c a u s e  t h e  y i e l d  w i l l  b e  i n c r e a s e d  f r o m  o n e - h a l f  t o  o n e  t o n  
t o  t h e  a c r e ,  d e p e n d i n g  o n  t h e  d e g r e e  o f  a c i d i t y  o f  t h e  s o i l .  
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